A practical tranexamic acid dosing scheme based on population pharmacokinetics in children undergoing cardiac surgery.
Pediatric cardiac surgery patients are at high risk for bleeding, and the antifibrinolytic drug tranexamic acid (TA) is often used to reduce blood loss. However, dosing schemes remain empirical as a consequence of the absence of pharmacokinetic study in this population. The authors' objectives were thus to investigate the population pharmacokinetics of TA in pediatric cardiac surgery patients during cardiopulmonary bypass (CPB). Twenty-one patients were randomized to receive TA either continuously (10 mg/kg followed by an infusion of 1 mg · kg · h(-1) throughout the operation, and 10 mg/kg into the CPB) or discontinuously (10 mg/kg, then 10 mg/kg into the CPB and 10 mg · kg · h(-1) at the end of CPB). Serum concentrations were measured at eight time points with chromatography-mass spectrometry and the data were modeled using Monolix (Lixoft, Orsay, France). Tranexamic acid pharmacokinetics was ascribed to a two-compartment open model. The main covariate effects were body weight and CPB. Representative pharmacokinetic parameters adjusted to a 70-kg body weight were as follows: systemic clearance, 2.45 l/h; volume of distribution in the central compartment, 14.1 l; intercompartmental clearance, 5.74 l/h; and peripheral volume, 32.8 l. In accordance with this model, the authors proposed a weight-adjusted dosing scheme to maintain effective TA concentrations in children during surgery, consisting of one loading dose followed by a continuous infusion. The authors report for the first time the pharmacokinetics of TA in children undergoing cardiac surgery with CPB, and propose a dosing scheme for optimized TA administration in those children.